tfl tr °J ^ # ^ 

KOREAN INTELLECTUAL 
PROPERTY OFFICE 

This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



m m s m. 

Application Number 



10-2002-0038563 
PATENT-2002-0038563 



m mi y m s=! 

Date of Application 



2002^ 07S 04SJ 
JUL 04, 2002 



Applicant(s) 




omi3S!^^§J Al- 
AM I C0GEN CO., LTD. 



2002 



12 



m 



17 



COMMISSIONER 



jP=g(UUlfl 




sol 


VS-^. — — . ^ 



1020020038563 



#^ U*}: 2002/12/18 



[aa?si mm 

immmxn 2002.07.04 

[g*S2l S^SS] TRANSPOSON-MED I ATED RANDOM CODON-BASED MUTAGENESIS 

[SgJoj 3 c] 1-2000-028103-1 

[ LH £l 2J 3 H ] 9-1 999-000366-5 

[51T?|gJe^£!s] 2001-034538-6 
[CH£l£il 

[33] 

[CHdl£J3E] 9-1998-000514-8 

[Sl?ISi^S5] 2001-034533-0 

LEE, Si Hyoung 

[^EiMES] 670211-1565717 

660-769 

l^±] S^yE El^AI £I2te £i 2*3X1 ^gOHBM 314-906 

1^3] KR 

S^H^I] WANG , Eun Sun 

Sf] 770121-2830615 
667-812 

l^±] 3&^E 6f§2 °tgf^ 887 _3 

[^SJ] KR 



49-1 



1020020038563 



2002/12/18 



[aj^fg^i si omit£i k\m 

[^IXIl 



c=> da 

KIM.Eun Jung 

710507-2928228 

664-942 

s^yt af*iai ai^ a^di 12-1 axi 2.^ si eh 

105-503 
KR 

JEONJohn Yj 

560326-1794411 

134-070 

AiS^^AI i>M 
KR 

£1§S 

SHIN.Yong Chul 
600804-1927212 
660-290 

KR 

^] 

9 



1 01 j 



54&}JI SgfOHLFM 1-907 



£!^AI 360*111 SCHOHIim 118-302 



oil 9\m 

0lel4j 



ni42^o 1 ^soii °\m mm , *H60^°i 
ssj^iai s m=?mua. en £i2J 

(21) CHEI21 
(21) 



20 
30 
0 



3 



29,000 SI 
30,000 SI 
0 £! 



49-2 



1020020038563 



3 mi[: 2002/12/18 



[mm 

[S^AiW] 



16 S 621,000 
680,000 S 

^jis (70%ae) 

204,000 8! 

1. S^Ai- SAilAi(£S)_ie 



49-3 



1020020038563 #^ ^*}: 2002/12/18 

wj-fg;* ^(directed evolution)* ^tb -t-*HH W<&# 
°1 ^(random codon-based mutagenesis HI ^^.S., ^-^1^^.^ 
(transposone)* °l-g-*H ^3 # H -M^r ^sj-^ #^Tf#eA^^ 

DNA^ ^-^Al7l7li4, 3^ 42-3 DNA ^^1^ o^tb 

<*7H<g-g- ^MH^ DNA A 0 H1 ^t^m -B-^Ai^lJi o]^.o) ifQ*}^ ^a.sl 

£ 1 
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°l-§-tt -t-^"^ #<2^°] 7] ^ { TRANSPOSON-MED I ATED RANDOM 

CODON-BASED MUTAGENESIS} 



&)» *ll^Kr H-EfsH ^S., DNA-S] ^-*HH ^H*HH 37fl^ }f#Efl.2.ElH. 

» ATG SE^ CATS. ^lMn ft £^l^>^cf . Tn7# <>l-§-*} 

^Jl 1, 29\ tJH ^flsRr #efl^ HS ^l*V2L4i ^ Bsg IS] ^ 

^» M-eJ-OT. DNA^I ^71^ oM^^lS. S7l^>^rf. l 4^ # 

e^^^^oi s.^ dna»h #<?m nfl ^-3 dna^i <a 

^- Tr^efl^El^ >*11 ^» ^14, 

Kan r : 7>M- U >°1^1 -fr^*} 
^ 1, 2^ 7H1S qHl ^flsRr #2fli HS ^ltbJLi £^4^ fe^ I 

DNA^ ^7lA^s.^- ol^lJ^j^L S7]^^cf. 1 #7)1 2}-^ ^ ^# 
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^#31-2-3^ SA|*V ^o]cf. 

N: A, G, T, C 4^ <g7]^ 
Kan r : 7}M-^1^1 

*V c^l§ q-B}-^ ^s, ^ DNA^ ^-aj-Jfl 41*H*1 37fl^ ^f#efl = 

1- <^*ll*Rr ^J* t> ^5. £Al*>5|cf. e ^fl^i^o.^.^ Tn7-g- oj-g-^^o.^ ^ i ^Afl 

DNA^I ^7]^<g^^ °l*g^*flS S7|5^C}. i cjT^l 4^ ^ ^H*! o}^ E 

^ DNA<Hl ^€ °fl ^ ^^=1 -^3 DNA^ H^f ^rf#efl «^ 

t i : ^JL^l 
Kan r : 7}i~M-o1a] -^^^> 

S. 4^r ^3 Jf*)-^ ^S. s.<^^o] oj-g-^ ^ £^ #Hfl>i HS ^1*>5L 
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<12> ^ o. ^-tifl^o^ aj-^t^ ^ls}- (directed evolution)!- ^*HH 

°1 u o v ^ (random codon-based mutagenesis)^ ^-*r ^■^ ^-M^r 

<£5-Q*}±r #^^fr#e11 j^cq o^^o) <g^. <g 7 iA^f sio. ^ 

^l^A] 717^14, ^ Jf*MH a^-g- ^-3 DNA^ ^*H1 

^"^Al^Tm, hl^ DNA ^MH <£^tr ^7l^<g^ ^-^Al^ DNA # 

°fl -frlM^JL o]s.ol M}-<g^ cftffl^^ ^el^ o. wj-^AS. 

<is> Aj^fl o.^^-^- o.S ^^^S.^ 7 ]-^. ^ 

*>7fl ^r, ^r^^^r ^sHr ^l^M- 23] ^4HH °Fr ^Str ^l^-fr 

7}7]J1 S.^ ^2}-^" <H A7lJl S^^H, 2:^-1: ^^Hr *r 

-2 Sa^r. °1 ai f> « Jl-g-7.} ^#<y ^r«fl^^ 20#^ *f *1 ^ # 
S ^ c+ww^^ 1*} ^ 2*} ^S^r c^-o^ ^7_H V ^I <M ^Efll- ojs^ 3 *> ^ ^ 
7> ^-^-^r 71^-i- ^^trnf. -f}-*i*} <*7H<gofl ^gfl ^Jr^^r \*\ ^2:<y o>nji^]- 

<S U -M^ 71%-<H1 cfl*l ^if ^-H-S}JL 7fl7fl^ ofnl ±# 

^1 A o V ^ ^^^^ ^2:^" 71^-8; ^ 7}7] ^S^Z] ^ olcf 

(Shao, Z. and Arnold, F. H. , Curr. Opin. Struct. Biol. 5:513-518, 1996). 
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<14> -fr^^f 7}^o) ^^£ S ^^-8: °JI^5f^r ^tg o.^^s.^ s 

^ 5ft Tfl °l^^Ei tfli$ ^ ^Tfl Sl^Cl-. -fr*! 

<i5> ^e<Hl fHN (directed evolution) ^z* ^^S.^] Q^}^ y oH* 

^^o] 7 fl^ ^o] ^2]^- ^71 7 0 V3^^ ^O.^ ^o] o)^jl clef. 

HHM ^Isl- 7l#-£- ^ ^s^Hf ^-^ -R-^i^ #<g^o] ej-o] y.^) ^ 

5. #7l#ofl ^sH?!^ «J-^o]cf (Kuchner, 0. and Arnold F. H. , Trends Biotechnol. 
15: 523-530, 1997; Sutherland, J. D., Curr. Opin. Chem. Biol. 4: 263-269, 2000; 
Bornscheuer, U. T. and Pohl , M., Curr. Opin. Chem. Biol. 5:137-143, 2001). 

-g-sqjl 7l#5.^r Jffl-^l =-<gi£o] 7]^ (site-directed mutagenesis) (Sambrook, 

J. and Russell, D. W., Molecular Cloning: A Laboratory Manual , 3rd ed. , Cold 
Spring Harbor Laboratory Press, N. Y., 2001), 7M1S #<?§tfM 7]*£ (cassette 
mutagenesis) (Arkin, A. and Youvan, D. C. , Proc. Natl. Acad. Sci . USA 
£9:7811-7815, 1992; Delagrave et al., Protein Engineering 5:327-331, 1993; 
Goldman, E. R. and Youvan, D. C. , Bio/Technology 70:1557-1561, 1992), S.^ 
°1 7l*| (saturation mutagenesis) (USP No. 6,171,820 ^ USP No. 6,238,884), <H1 &| -^R- 
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^ ^1L± <£31£r-g- 7)^ (error-prone PCR) (Leung, D. W. et al., Technique 
l: 11-15, 1989; Caldwell, R. C. and Joyce, G. F., :28-33, 1992; Gramm, H. et al . , 
Proc. Natl. Acad. Sci . USA 89: 3576-3580 , 1992), s}-«H 7]«j (chemical 

mutagenesis) (Myers, R. M. et al . , Science 229: 242-247, 1985; Walton, C. et al., 
Directed Mutagenesis: A practical approach (ed. M. J. McPherson), 135-162, IRL 
Press, Oxford, United Kingdom, 1991) *§-°] 

7l^#^r ^jiL ^ ^ ^olf 7] 7l *V oj-g- 

°l-§-^ DNA ^ ^ ^714 ^1^1^ Jf^ofl dna <*7Hojol ojo^ 

^ 7l#o]cf. o] w c V^ o. cj«fl^^ ^o]X\ 7] JL7> *>fe ^ oj-nl^AV^ zfL^q. 7l 

S-^ l-^^ol* ^^7l7lofl^ . 
<19> ^ o>Dl i^Xj. #711- 71-^-tr ofnl^A}^^ *]«:^7l7l ^«H^i Jl 

Tr#5fl^.E]-E.l °]-g-?V #<a^ol 7l^ol oj-g-51^1 clef. sHnV, o] Wj-tg ^ ^ ^ 
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^rrf. nV^, 5007fl £q oful^AV #715. ^«fl^^ s.^- #717} cf^- o>p]^a>o. 

^- ^i*r 5007fl ol^-oj l-c^^ol -^-«v ^-elji^^. 

ell^.B)£L7}- ^^.^H, 50071] £q ^-^°J l-^^o] -fj-^- oV^-ol ^A*>7ll £]<H Aj-ig- 

<20> l-o^^ol 7l^^ ^ DNA^l #3 <S7lA^o] ^gj.^ ^ ^r^Jl^f 

#efl^.El^s. ^l^^l M^M^ #°Ji£°l 7l^olcf. o] «Vwj 42.^ DNA 

<2i> <g7.fl H}oiw.^ei ^Efl S DNA ^HH f^^oif «J-^_°5.^r ^1^--^- 

it A 3 ^S.^ ol-g-£|j7 ^uf. ol f^jSL^i ^iflul-g-Al 

^i-ir f^iLi^ f^SH- ^1&|# (error-rate)^- ^s^l^ #^^ol e^o] 

JieMS ^°li=r. °1 €*Rr -t-^^^l ^71 ^-§-8- ^ 

S^^flo^ ^ cf^ol ojjT, ^-^^.Cfs o] #o^^ol O-isL^ 3711 Si oj 7 j ^ 

^€ nfl^ *>M-S1 ^7l«Vol o_^*| *V <>r*li^r ^-71^- ^Jtr - ol 

<22> 2}-*V^ ^<g^ol 71^^ NTG (N-methy 1-N ' -ni t ro-N-ni t rosoguani dine)M- *li=^g 

(hydroxyl amine) -f-^ ^ DNA°ll ^e)*><^ #<£i£o]^- -ffigl-A]?] 

H <H^sLAi, ol oi A ] oile^-o.^ ^ a j- o. 7l ^^ p^y^^ ofle^ 

- ^sfl°> *m #34 4^ ^pI^av #7^1 di^Ai q-^^i i97fl £q £ - of 

DlicA> ^7]^ ^1^-Al^ ^ OJ^- 7 ^^, 
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afef ^Tjl^ e}o]jd ^ ^ oi J1) ^^^^ cq*}o^ o]-n] 

^3 <>H^ # 7 }6\] 7].^^- oVnl^AV ^^g. ^ «*n}- o>u) 

Ef, ^5>JI ^13^ l-^^o] ^S. ^ ol- ^1 

71^3 l-^^ol 7] ^(scanning mutagenesis)^] o}t} 

(Hallet, B. et al . , Nucleic Acids Res. £5:1866-1867, 1997; Cao, Y. et al . , /. Mol . 
Biol. 274:39-53, 1997; Hayes, F. et al . , /. Biol. Chem. 272: 28833-28836 , 1997; 
Hayes, F. et al., Cancer Res. 60: 2411-2418 , 2000). ^l^ °] tfl^f^-^l 
v*o)o) ^Efl7> ^ ^1«J]^ tfl^-o]] 57 fl^ o>p]^a]-o1 M-^u)-7l nfl^-ofl 

<25> ojofl ^. ^^o. cj-ufl^cq oj-^^ ^^.ofl uflo. o.^.^. 7 fl^ 7l cq^cc] 

^ ^ "Miil^t °l-§-t3r -r-^ 3^ #<a^ol y o V ^"-i: 7Ht*>c^ a- ^ 

^3 <^ 7fl2l O^i^g- (ufl«-£-£L| ^ o. 5711) ^A]?] 

7l^# 



<26> 
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<27> 5 ^-tg^ SL^*- .EL*} ^-«4^ofl Cfl*l ^.ajr^^ol 0>n|^A> ^7}^ *M *J 

<29> £ 4^ ^r35 £o} Jf o^- #e]>f#e11^.El£L# 

DNAS *H, ^^^ol^ ^ #^^]El£L £ oug. oj-^g).^- #5l^f#efli2-El = l- 
*1?15 3^>5 #5^E^£1 ^ °1» ^Sj-^ #^^ff#e^ 

^ £ *}-§-] 

u o Vi h (random codon-based mutagenesis)^- tr^K 

<si> 5 35 y o v ^ # 35 ^l«r #*fl 

e}.e. ^ olf <y-JLs|-<5}5 #^^ff#e11 o.El=l: 715 a o v ^5 £ 1<H1 M-Bl-Ml ^ £ 
°1, ^"5 i^-W: 
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<32> i) DNA o| j=L*j.cq fl*H M^^i^(transposon)^: £^^£§0] <£ 

Ai ^ o]^ 7 >^ DNA## "gfe- #7fl, 

<33> 2 ) 42-3 DNA^] D s v # ^ -*MH €-*fl*Rr M ^il^ -^Hfl^ 

A^uzf E^flii^ 4^ f 1 ^ 4^11 ^(duplicated) ^-^ DNA^ Tf^efl 

<34>3) 2) A^ol ^ JjLi^ofl ^^.Al^lJL^m 3-^ Tf#^l 

<35> 4) 3) ^-^oflAl s.^ DNA2] ^ ^"S^C self- ligation)^ Jf^HH 

<36> 5) 4)^1 3^ ^A\)g_o\)*\ ^^X\^\ j£ s-^ ^r^^^r ^^^14 iH 

<37> ^-71 #1H1*I 2) #711 -SfSH *fl 1 ?M|M DNA# -E<y*Hr #711, * 

fVjL^l ^ DNA^l ^ S^H^i^ ^ 4^ f 1 ^^o] ^fls^ 

^ ^#51 ^#sM cq^H ^ DNA^l ^ t# -^^H ^ll^Hr 

-H-HflSl Tr#efl ^-oi ^ - ^m. ^(duplicated) 

3 DNA^l Tf^slli^H. ^<g^ ^17^1-fe #7111- ^ &cf. 
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<38> HL*V ^-7} «J-*HH 3 ) cfTll^ ^Jflofl ^^Al^ji^^ 2 h ^#efl o_e] = 

» i^Kr 2 DNA* JE^Rr ^-Tfl, * ^l*VjLio11 ^-£^€^12 ?M]S 

DNA^ ^ ^sHl W ^ -ffloflfe ?1 

^1 — ^3 DNA^ <£4=.i& 3 bp 5] ^f#efl^.E]c aflT^Hr ^f-g- =^ 

<39> ^ v ^^ #^^oi « 0 v^ ^ ^ l-^^oll- J§-n ^ej^B) = 

<40> i) DNA^ ^*H1 S^ii^(transposon)^- ^a]^ Jf, e^^o] c$ 

*\ *V«i -s-^ o]^7f^- DNAl-i- ^tt ^rTfl, 

<4i> 2) -=-3 DNA^ ^ ^ # ^ -^-^ofl ^fl^fe e^^s -B-efl^Tr€- 

a^^ e^a^ avoi ^ ^ ^ -^m(duplicated) ^ DNA^ tt#31 

<42>3) 2) #7iHH TT#efl^El^L ^<go] ^7-1^ ^-cj jf <q ^ ^og A ] 7] J^^efl 
<43>4) 3) #7]HH *fl2:3 ^ DNA^ ^ ^7>^^(self-ligation)Al^ 

oflA^ !-<£l£o}4g H^-O] ti.e^S- ^^i- ^-7)1, ^ 
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<44> 5) 4)s] 5|ol 3^ ^f^Ml^H ^ ^-^ -Jd^V^M- a 3 

= 1- <£^r #31. 

<45> #7l 2) #31tt ^#=1 *fl i DNA» 5L°^Hr #3], ^ *fl 

*>SLdJi^ SRV ^HlS DNA^l ^# ^ Siffl^S.^ 4^ ^ *l < i 0 l ^3l*Rr 

^ ^#^1 l^sHl ^ DNA^l ^ ^ -SfSH ^fl^Rr M^fli 

S.^ ^efl^ ^#e^El = a^oj^ e^^a avoj 4^ ^ ^ ^-^^(dupl icated) ^ 
^ DNA^ 9J^- Tf#efl^-El = ^oj^. ^7]^ #311- ^ 5^. 

<46> SE^- ^-71 «o>^olH 3) #3l^r ^#*1 -*jM>H ^^li^Kr 2 £ Tf#2fl^-H]£L 

* *)] 2 DNA«- :E°^Rr #31, ^ltbSL^l ^ *)1 2 ^MlM 

DNA^l ^# ^ ^#sH] ^ rtc^ JjUflofl^. ^-^A]7lJ17>^> 

E^J= A-IOJ^. ^71^ #3l« ^ ^Cf. 

<48> 1) -E.^ DNA °] J- 3-0I jfl^oj] E| i£ §( transposon ) o. ^-CjAl^l -f , E^^^^Oj <g 

A i tb^i ^#€ fi-aj ol^7fq- DNA#-ir £fe #3), 
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<49> 2 ) 42-3 DNA^l & ^ ^Hl ^fl*Hr -ffafl^ 

efl^El^ *l<i:4 J=^5L^ aj-oj ^ - ja.^ ^(duplicated) ^-^ DNA^ tt#3] 
-2-^1 — ^ ^-3 DNA^ cf^- ^ ^ ^MH €:^Kr J=^3E^ -frsfls] ^t#efl^ 

3 = H<g4 4H-3 DNA^] <£^*V 3 bp£] }f# 31.2.3 JEl A^-g- a||7l*Hr #711, 

<so>3) 2) #7lHH 2])^ DNA^ ¥ ^>7>^^(self-ligation)Al^ -s^ifl 

<51> 4 ) 3)3^ ^o]M.Z\Z\m ^Mli^H 1^*1*1 Jf. c+MH^^- -a^Tiq- i3 

<52> #7l «HHH 2) #7fl^r JjUHofl *fl i DNA^- £«y*Rr #31 ?J *fl^ 

JL^l ^tb ?M1-^ DNA^ i^o} ^sHl ^ DNA^l *IicHeL 

W # W ^ ^^Hl #7fl*Hr -frEfl^ Tf#efl_$.Eli= Eiffl 

ilt ^ # ^ ^-^1=1 (duplicated) DNA^ ^f#eflo.B)^ ^oj -sl^ 

DNA^l ^ ^ €^flSRr 1?!^ -ffHfl^l ^€-efl^.B)= *\<£s\. .e.^ DNA 

^ 3 bps] ^r#efliLElJ= A^-i- ^7]^ #t|1» ^ 

<53> 5Eth £ ^>7l CfS. S-^ofl CC}-S} Cf-g-J^ ^ i^Kr, # ^ 3 1= 

<54> 1) -5M S^^l* -f-*fl #^^El= ^ on ot-^^ ^TrM-Ms.* 7] 
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^ DNA ^ ^ i^-^^^^c^ £<y§H ^o] Jf^l- 

<55>2) 1) ^r^lofl^ *fl^£ ^o] #B^#^E];«=.§Jj L iH ^o) §e}^i=|j=l- ^ 

f>}7\u\- ^£LS]^§>^ ^.g- 7 V^1 ^o] §^3gEl= ^ o)M. oVjrjr}.^ ^o] ^ 

<56> M-^]-7>, ^^-^ #7] S -^r^H ^ #7} w o >^^ 4^ cgo^ JiL^o] ^ 

°1 ^« S^Rr #&|Tf#efl -2.^=1- s.*} DNAS *H , 

<57> «vt^ofl o}.^ Jf*)-^ 57^. #<a^°l y <^# °l-§-*H DNA^ ^-*HH 

ol e^-ol tL&|el# ^s^m "o^l ^tr A #3l» ^-4 ^Ml*l ^^*>^ ^4 ^-rf. 

<58> ^711 1HH #<g^ol wV^ofl °l-g-£l^ M^fl^i^ ^ tL^ojl 3*3- 

tr *ll tbs ^ 9X±r #^1 ^l-g-sq^ E 

^#3.tt ^ -^^Hl Kpnl 91 J A¥-S\7\ 91^ Tn4430(Hallet, B. et al., Nucleic Acids 
Res. £5:1866-1867, 1997), 1^-^3H Pmel °A^^\7\ Tn7(Biery, M. C. et al . , 
Nucleic Acids Res. 28: 1067-1077 , 2000), lh£ -¥~$H Notl 9l^ : r-$\7} 
Mini-Mu(Taira, S. et al . , Mol . Microbiol. ^736-744, 1999) *§■<>) &t}. °1* 

^ DNAoll ^-^^171^ wj-^<y ^-8: ^ E^fl^^l^ 

(transposition) #7]°] (Hal let, B. et al., 
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Nucleic Acids Res. £5:1866-1867, 1997; Biery, M. C. et al . , Nucleic Acids Res. 
39:1067-1077, 2000; Taira, S. et al . , Mol . Microbiol. 34: 736-744, 1999) 

<59> ^>7l 9] e^^^s-o] s.*} DNA°fl «fl ^-^ DNA^ -^^HItt 5. 1 vfl 

*1 £ 3<HH il^ «>^- ^o] Avoisi Jf o}£) 4]h J2-^ DNAS] ^f#ell o_E] = *\<£o} ^j=l 

M ^^i^^-o] Tn4 43o, Tn7, Mini-Mu ^ 2.-^ 5 bp^ ^ DNA 

<60> £L*\ DNA^r t2l-iBlnoi| A o v ^S ^ il^^ ^ DNA 2^ 

^£ ^Icj-. DNA ^ ^-<y^ 3} ^ 

(Biery, M. C. et al . , Nucleic Acids Res. 28: 1067-1077, 2000)^8: ^-g-^cf. 

<6i> DNA7> #^^1 = 0]] #^oi^ ^ o. Eig^^g. b.^ DNA ^-*f oj-q 

el- pjiL ^ °l^r ^ ^-f S^S^o] DNA°fl ^ 

^Eflnj-^- ^JlJi-I- °l-g-^ jh.^ DNA* ^H^l^H 

e)tr tf-g- ^ DNA<^1 DNA^l 3.71 7> M-HfM-^ DNA i^t ^#*>^ 

^ DNA tflJjLojln}; ^HH^S S^fl^i^ol ^-ogsl ^Efloi DNA ^21 ^ 21*1 

. °}^, ^7l ^-^ DNA xlH m€^5L^ DNA7> #<y^ ^Eflo] D NA £f°l 
DNA* ^ 5^ °l-§-^>^ f^JLi ^iflti}^^! ^S.^; ^SL 

Sa^. ^ DNA ^ ^^Hl S^fliiL^ DNA7> DNA-I- 3^ #5+^^ c 

iflofl cf^l J£<^X|^ (circular) DNA fiS ^^1 5[]t}-. 
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< 62 > °X±r $ms.di ^« ^^-^-o.^.^ DNA^l 

S^3E.^-i- ^T^t*. o)ttfl -s-^ DNA^ E Hfl^U 3<*fH Hfe 

w}sq- ^o] m^3E^ -B-efl<>] <HY ^1*VJl^i DNA^ <^ it # ell ^.e] el 
^<M°1 ^ ^7} ^imtK 

<63> cfTfl 2HH^ o] ^^xx> 0>}^ z\ ^S3H 4^ ^ DNAS] iJ- 

^ * r °Hl ?HlH DNAw ^Jl, °1 ?f/|E DNA^ ^ Jf^Hl 

3- 3 DNA ^ ^r#efl o.El= ^-g- ^7^ ^ 

<64> ^tg^A] A}-g-£|if DM i=. S.^ DNA^] ^ A>C>1 ofl 7] ^O^M 

^oj^ ^-oj^^-^ oj-g-s]^ DNA S^M- 
<65> ^HlS DNA -Si ol^7>si- DNA ^^S)o| & <*7H<g 

(spacer)^- A>ojo|] ^fJL ^jS.^ ofe}- ^ ^ «.^ofl ^tljL^i, w^*] *]-7fl 

s 2fl^ HS ^1 class HS restriction enzyme) < ?l^ : f-^7> ^fl^tf. 

<66> °)^7}^ DNAS. ?HlJ=^r H ^°l7} o}^7}^ DNA f% 

-ir^JlTr^efl^ElELS ^ (annealing) a] ^ ^ °itf. HL 

tr, ?M1*=^ ^jA^ofl -^o^Rr -fr^S}- n ^ol7V ^ 

DNA# f^JLi ^iflaV-g- (PCR)-t- °}-%-f>}<^ ^.«H ?M1S.» *ll^If ^ $1^. 
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*1 3,000 bp^ ^r#efl^.El^s. ^^cf. -g- s)-^ s.^ DNA°ll ^H]^}- £^ 

^ ^Tfl ^dl^H ^^i^ ^ ^^Hr -R-^l*} 

« <g7H<l ^ofl tifl^^- ^ £ oil}. °H, ^JMH ^^Hr ^-^7> 

^A}4K}<y *}(promoter) ^1 ^£)7iM- DNA^l #a}^;*1 ol^ofl o)^ i£ 

^€ ^£ sm-. 

<68> ^ofl ol-g-sq^ DNA<H1 tifl^sl^ #2fl^ HS ^l^Si (class HS 

restriction enzyme)^ °J^-t-£I (recognition site)S.-*f£] ^ tflx) bp !|<H 

^1 °J7Hoj-g- ^^5-}^ DNA <?3 -£tt # e) °}*ll ( endonuc 1 ease ) *dW$2] 7l >H <g Ji. 

^]*>jL^olcf (J£ 4 #Hfli HS ^trJL^Tr Z]-7l ^-oj^o] tL 

^Hl-t- <yxl*>ji oiai^^w-e^ (downstream)^ 9^*1 ?1eH ^^1*V 

tJJJ^- 5'-^ol s.#5^7li4 3'-^ol ^Efl^ DNA ^> 

<69> vfloll afl*]^ ^ ^1*VJl±: Jf^ tt DNA v}H ^^^1 &<:>r 0 > 

^ , ^ ^ltrJL^i o]Ai-a^ 7 > DNA xfl^l €r*flo-Rr ^^Mlir ^ DNA ^ # 

7l #<3^°1 °l-g-*H wpMM- 3^ 4^ #Efl^ ns *im 

< 70 > IIS ^l^JLioll JHflfe ^SLo\) nfej- 3g%^ (blunt _ end) o.^ 

^ 91^. ^-^7> 5'-^o] ^-o oil- sg^^AS. ^«-Al7l7l 

^sflA^ #eflic-f DNA ^ trs.ii (Klenow DNA polymerase), ^ «1 ^f#e)o>^l (Mung 
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Bean nuclease), Si Tf#eM*ll f-^ jl±7\ ^ ^*$°\]*\^ 

DNA ^iL^l S)^r ^ nfl^7l (gap-filling) «H-°1 ^ ^i^^nf . 3'-^o] 
^■t- ^It^lS Sl^H^l 7} Sm^^r T4 DNA ^^-Jl^ (T4 DNA polymerase), # 

efllc-f DNA ^s.±, ^ ^1 ^ft2]^l, si Tr^&K^i ^ ii;} oj-g.^ ^ ^0.14, 
^^H^ T4 DNA f^S^ 3'-+5' «<Hj=^ ^^Tf#e)^] °l-g-^ 3'-l-# 

<7i> ^-^ DNA^l 3.^ 2L^r ^ #31 3HH^ =.3 DNA^ ^ 

£ ^$H1 *fl 2 DNA# S^^nf. DNA-fe- #711 2HH£>1- -g^^l 

cf. ^*fl3 AS. ^-^ DNA^l 52^- #<g^o]o| 7j-fofl^ ? H1eo] ^ ^#0^ m. 

3 DNA°ll -g^s]^ ias- <*7H«I ^ o]^-g- s.^ DNA°fl <S<Q^ ^ 9l5L^r ^l*ll±, 
#^1*1-711^ #2fli IIS ^jLi: °1^]^7} Hfl *1 Ji cf^ ^ Tg-ci-o. o.^ 
Tf#ell o.e]£L -s-^ DNA -2] 3 bp^ll- ^7]% ^ 9lS.^ afl^JL^, <5>7fl 

^ #2fl^ IIS ^ZL± ^^^7> Hfl^l^cf (£ 1 %1-S). 

<72> DNA^ 3§ 1-^^°!^ ^-f^l^ 7-1- ^1 M a) ^ ^ofl ^ s-^ 

DNA oil 51^ <*7H<g ^ ol^^- DNA°ll ^ ^I^-Jl^i, 

^Ml^ #Hfl^ IIS ^ItbJLi: o]^^-^7> afl^l s] ji c)-^ a EgA^ 0.^0) 

<73> s.^ DNA^l ^ ^* 7M|E6|) yfl^ls]^ SL^ ^r#ell^.B)^ ^ 

l^r £ 1^ ^-f^^ S^olTiM- £ 2^1 ^-f Jf^HH =L^o] tifl^ ^ 01 
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<74> DNA iJH S.<Q& *l] 2 7>AflM DNA^ 7M|M DNA tfl^ JjU^ ol^]^]. 

3 4^1 ^-el^l^lcf. °H, -=-3 DNA^l ^^^^ cfl«-£- 5'-^°]^ 3'-^ol 
?1 ^EflS ^l-^^l^ i£tKg- ^ 7 )o| c^j 2 )ol]A^| 7^*1 aj-tfs.^ o]*fl 

<75> #3] 4X^-3 DNA^ 2^ ^Ml #<?l^ol^ ^-fofl^ c^] 3HH^ sg^- ^s)-^ 

^ ^» ^7Hl(ligase)l- °l-§-*H *>7> ^(self- ligation) ^ ^sf{ 

<76> cf^l 4)(^-3 DNA^I 3§ ^SMl #<3^°lsl #7fl 3)v}x)$) a^^-Sr 7i*l 

^ ^-2]-^ ^s. #<£>£oj yj-a^] cq^ ^s.^^^ s.^ DNA^l ^Efl^ 

^ ^*HH ^f#efl^.E^c ^<go] s.^ DNA i4H ^^s-7li4 ^-*] DNA^ 

^ ^*HH 9$.^ 3 bp Tf#efl^.E^^ *\<£o] ^£[6) uj-Bl-u}^ #^^o] &}-ola.sl&l 
°l r f. °H, -^3 DNAofl ?H ^^7]-^ 3 bp ^V^-o) -^^^ A^ol 

DNA^l^i ^M^^ l-^^^l E^olti.^s]7]- Dls-^^Til ^j7 ; sl^ DNA°ll 3^ 

#efl^ElJEL t^o} ai-o^ o^o] s.^ DNA^I ^f€-efl^-E]£L *\<£o] AV^^rq.^ a>^ =. 

e^^l«-&|^7> 'jV-i-^^Ji, ^ DNA°fl *\ ^MI^tt ^#31.2. b|.e. ^<go] <£o] ^ 
& ^#^1 o.El^ ^-i^^ ^r<&&°] e}o]w^\^ 7 } n>#cH^]cf. s. 1, S. 2 

<77> #7fl 5)(^-^ DNA£] ^ 4HH^ av 7] #31^^. 

71^ ^^ DNA^l 1-^^°! afo) tL^^- ^Al7lJl ^s>^ 71-^1 
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^b^eIs.* Ajt^4 i^e)^*H €*Hr ^* 7>^1 £oi ^ o]« 

4|3E ^-WlA] 71^1 oj-i-l- yfl^ ^ofl ^a^fe ^, £ -ft-*!*} ^# 

°1 ^l^^^wCperiplasm) #o_s ^-^5]^ 3 ^o] if-^rf. ^7] DNA 
b1e| Tfl^ofl ojo^ ^ tfloflAi aj-g.^ oja)^ ^B]5L ^>-g-7>^*b 

31, ^mtfi #<3?IH ^^^1 ^tfjE^oi ^oyx] (phage), #3^1 = 

(plasmid), sM-*M^. (phagemid) , ^Hb^ *S\b\ (viral vector), ^l^^^^fl 
(artificial chromosome) ^ &T=f. ^ti^El* T^Sfe u eh^-cr ^l^M 

(Joseph Sambrook and David W. Russell, Molecular Cloning: A 
Laboratory Manual, 3rd ed. , Cold Spring Harbor Laboratory Press, N. Y., 2001)°1] 7fl 
9X^. =1^7]} *H ^«3]E^ ^^It ^^^d^]^ ^ Sltf. sfla 

^ DNA^I ^^*r t^lSS^r tfl^-g- (£. col j") , (B. subtil is), B] ^ w.efl 

«li (5. brevisW ^ Afl^, iI^o}o)^ (5. lividans)^ 
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S. cerevisae)^ S.S., oj-^s)^^^ .2.5JXM) (A oryzae) , oj-^^^E^ 

^ (A. nidulans) ^ 0^3]^^^ (A. niger)^ ^ ##<>1 ... COS-7, CHO, Vero, 

<80> ^ *]] 2]^ afl^E)^- #<g^ol DNAtt JLi, ^1, ^^1 JL = £- 

, f^#^, ^4 ^ CfOj,^ oj-Jr^ ^ ^Cf. <^mcfl , 

(hydrolase), ^fljLi (lyase), ^^Si (transferase), ^sJ-^^Jl^i 
(oxidoreductase), JLii (ligase) ^ °1^3j-:iL±. (isomerase)S. ^:S.S.^-B\ 

<82> nJ-eW, l-^^l H o V ^°fl £|*fl #<3£<>i e}°l-i±ei&l^&| i 3 

^ A Ai ^» S^ltr M °1# l-^^^l^Hl zj-zj- ^fl^ w-^ 

# *Kt^ ^ (template) ^ DNA°fl SL-Sp- <H^~& £-5-711 ^ ^-fj^l # 

^ 4 -r-^H ^r°Hl Jf-^ ^ltrJLih ^» (ligation)^ 

M- ^*V3 #0^1^01 °o v ^# °l-§-*r7H4, ^s_^ <33l«H-# °l-§-*H 
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<83> ^-Sfl <g£- £o] #^>f#^^^£Ll- €\-A] DNA^ A>^-^|-^ 

7)°)} cfl^c*} S - o}^;^ 0.3.0] ^1^-1: -fHk^m ^ 54 cf. 

<86> 31 l-^^o] « 0 VHjoflA^ DNA jE 0 J=l ^ff#efl 

o_e}j= DNA ifl<HH a vol £ ^ ^sqTi^, DNA vfl <£^r 

tr 3 bp ^Ff^efl^El^ ^<gol JjL*^ ^*HH th^HH 1 ?}- ^isjzs s.^ ^-M* 
^JlSr*}-^ ^ DNA^r % -^^MH^ #^^^l7|- °l^r ^lsl-B-^ 

^ ^ifl^M- (error-prone PCR)^i4 #^^ol ^ (chemical 

mutagenesis)^ ^ ^-*HH l-^^^l ^IHH^I^ °11&I# (error-rate)^l £l£«H 4^ 

4^2] ^^Hl^ l-^^o] 7 > ^ oic^Al =-<gi£o] (beneficial 

mutations)^ l-^^^l (deleterious mutat ions)7> ^*flir ^ ^^-^f^ ^e) 

<87> 2E*V, I^H^r #slJl^f#ell^El =1- Jf^-B-o] °1 M- 

™<$6\] Jf-oj^o] #<g^ol ^-^j7^#e^El£L (mutagenic oligonucleotide)^ 
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<88> M-o>7>, ^ #^^o] ^-^-^o] s-o^^o] H^om £^ t^^l 

w o^2Rr ^ ^3 DNA°fl ^Jl*V #^^^1 -fr^ ^Jl^f#^^.ElH# 

*>*1 Dfl&oll #^^o]l- °-^X\ ^ s.^ DNA o| <X 7 }*\<£ 

<89> v]^o) t ^Isfl- fl^ ^l-^r ^7H 

<90> o^}, ^ ^Al^|ofl o^gfl id^*Vt}-. 

<93> (cj-zfl l) 7l£Ay 0 y^ Q-^7>^ g^g] ^^Hl M^^^ol ^ g 

<94> KCTC 0377BP -frefl^ ^lS^Ml (Genebank ^^Jl: 

AF334682)!- csn-nl (5-AAAACTGCAGCATTTTATGTAGTAAGC-3 ; *1 1) 

4 csn-cl (5-CCGGAATTCGTATGCTAATTCCC-3; 2)^ °l-g-*H ^ 
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Pst \A EccR Of 1.4 kb^ -fr*l7> o)s- pUC i9 (New England 

Biolabs^r) = ^ ^ afl^jLi ^ -?-$H A oM ^flS^- 1-5^*1 = 

* P BC17°lsl- ^*r£t|.. 
<95> Tn7 6j| e ^^.g. P BC17 #^D|H.ofl ^^l^l ^*fl GPS-LS 

^l^^K linker-scanning system, New England Biolabs^»# °l-§-*}^^f. *\}2iA\ 
y\ ^*Hr "%^% °l-§-*H PBC17 #^^1^^ Transprimer-5 (New England Biolabs 

^SH^ °1 ^-§- #5^*1 = S cfl^ DH5o' ^ (Takara^r)* 
(transformation)^*! ^rM^r 0 ! x\o] 20 ng/mi, ^^H^l 50 ug/ml$] ^£.3. l-^&l 
^ LB-fV^l Hfl^H) £^s>^cf. c^H 7>i£ fS^ff £o} ^o>s^ ^ nlu) 

^ "o Vl £ (Qiaprep Spin Miniprep, Qiagen*})* -g-Sfl #&|-^|^ DNA §. ^#s>^rf. 

DNA (7lS^VoHl aj-oj^ 3.2 kb a.7l<2] o> 7 }-5.i z\^r 

*H -g-^tr ^S.±S. P UC19 *|EH T4 dna ^^Jl4i1- ol-g-s}^ j^oi §(.53 tj. 

<96> s.^ DNA iJH M^^E^ ^7l^>7l ^«fl e^3£^o) ^lx] 

/foe I (New England BioLabs*»-8: *1e1*|-ul -t-^ 5'-^"^:^ <y^]-7ll- z\] 

7]v}7] ^s-fo} ^<>r*l # S^eMI (calf intestinal phosphatase, Roche *»^§: 

^ofl °f 4 2 kb 3.7}$] ^^g- 0.8% ^ ^# -71 E 

(Gel extraction kit, Qiagen^»# ^H^r^ 3}^}^t}. °]%7\] *H #5^*1 
— DNA» P BC17-ATnA^ ^^s>^cf. 
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S.^ ^-efl^ ^r#5ll^Ej^ a^j4- Aj-oj ^ ^ (duplicated) 4^- 

3 DNA^ Tf#5fl.S.B|^ 

<98> -El*i DNA ^ ^c}- a.o^ofl Aj-oi-g x| i DNA* *US*]-7l ^*H, 5'-^ol o] 

^sj-^l ^IM:^ bam-fp (5'- GGATCCTATGTATCCGCTCATGAGACAATAACC-3 ' ; ^a^: 

3)3f ^Itt^ del-rp ( 5 ' -GGCATTCTGCACT(^CACCTAGATCCnTrTTGATCAG-3 ' ; *|<t«i 

Ji: 4)1- ^^-£1}. pBC KS+ -te^nlJEL DNAH- ^31, bam-fpS+ del-rp Ajif}- 

1-^* °I-§-*H <?iifl*>-g-* ^)*}<%^. Q*§£\ pBC KS+ l-eh^l:E. DNA 15 

ng, 0.2 ni 4 dNTP, 2 mM MgS0 4 , 10 mM KC1 , 10 mM (NH 4 ) 2 S0 4 , 20 mM Tris-HCl (pH 
8.8), 0.1% X-100, 2 #5) wflS DNA f^JLi: (New England BioLabs^]-) ^ 0.5 

//M^ ^ ioo /z«^ al-g- -£^-l-g: ^)^}^. ^7) 

94°C<^1^ 3-g- ^ 94° C 30i, 58°C 30^, 72°C 1^ *h§-^§- 3021 ^1 

^rtr cf-S- 72°C^H 5^- ^-91 nM n 4 ^S-a] 7 j - s^o.^ ^r°l#si (PTC- 101 

Thermal cycler, MJ Research*}-)!- <>l-g-^ <g^a>^.^. ^^j-c^ 

^ ^^^-§-^1 ^ ^MlM* 0.8% ^7l-Si ^ofl ^, DNA ^ «HiEL 

^S-fEi .$.e}i^H (GENECLEAN Kit, Bio 101*})5. ^M*}^. 

<99> ^Xl€ *J| i DNA* ^Tjl 2<>JM XI ^ pBC17-ATn^l T4 DNA ^^Jl^i# °] 

-g-*H i^srV^cf. <g^jLdi 1 //g^ pBC17-ATn DNA, 1 fig ?MlS DNA, 50 mM 

Tris-HCl (pH 7.6), 10 mM MgCl 2 , 1 mM ATP, 1 mM DTT, 5% (w/v) ^oflM 
-8000 (polyethylene glycol-8000) , 3 ^ ^^JLi (Gibco BRI»)«- ^^-*Rr %- 30 
[d$\ 25°Cofl^ 12Al^V ^o} ti]-g-A|^cf. til-g-l-^- ol-g.^ cfl^ DH5 
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a ^r(Takara*»S %}^^(transformation)*l5*H #.S.^slN#°l 20 ng/mte] ^5. 

^ w o v ^ (Qiaprep Spin Miniprep, Qiagen*f)-g- ^-sfl #e}-iD]^ DNA* ^# 

^#t!r #5^*1^ mm Bsg cf-S- 3*-^o] Jf 

$r-£r T4 DNA ^^-JL^ (New England BioLabs*»» °l-8-«H ^1^*>J1 tM o] ^ej-^n] 
— DNA1-8: feflH I±s *licHM *fl 1 DNA7> DNA (^M^Vo^l -fr€*>HH 

9= 4.2 kb 371^ o}7[Si ^S^-Ei Sl^^cf. oj^Tfl jjfl^ DNA 

P BC17-ACAS1A^ ^^>&i=K 
<100> 3) ^ ^r#eflo.El^ Afcoj ^ jg-g) DNA^I ^ ^ gr^g] e fl^^s. -R-gfl ^-p- 

efl^.ElJEL jjhgj DNA^ 3 bp^ #efl.£E| ^ AjJ ^7] 

<ioi> DNA-2] ^ Jf-^H ^"<ym 2 ^H]M DNA# *\)^}7] , 5'-^°l ^ 

^jfK^ xl^-i-^ bsg-sf (5'- CGGGATCCTTCTGCACTATGTATCCGCTCATGAGACAATAACC-3 1 ; 
^I^sl: 5)4 <*« 0 h§= ai^-o.^ bsg _ sr 

( 5 ' -NNNACGTCMTTACGGATCCTGCACTCTTCACCTAGATCCTITITGAT^ 1 ; *\ 1 «i SI : 6 ) -g: ^ *j £ 
tf. pBC KS+ #^n]£L DNA* ^ <L3L *>JL, bsg-sf 4 bsg-sr *l^-M-g- 
#^-JL4i <3=ifl ^l*}^. #^-JL^ ^4flti>-g-^l ^lS^ ?Mm» 0.8% 0} 

7}^^ ^71^-^^ ^, DNA ^ HHS-M- ^S.-^Bl .£.3^0} 71 M 

(GENECLEAN Kit, Bio 101*10 3. ^^1*>S4. *fl 2 7M]H DNA# 
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Banti I clS^^ ^ DNA» ^>7l #31 3<HH X) 1 ?M|e D NA1- o}-.e. 

PBC17-ACAS1 #b}^d)£LS1 *o)o\] T4 DNA o^^jr^l- ol^-^H £<a.^S^. 

^JLi H>-g-ar 1 us^\ PBC17-ACAS1 DNA, 1 fig 7H1S DNA, 50 mM Tris-HCl (pH 7.6), 
10 mM MgCl 2) 1 mM ATP, 1 mM DTT, 5% (w/v) §2W^€ #^#-8000 (polyethylene 
glycol-8000), 3 <^^JL^ (Gibco BRL*}-)* X^fe- %- 30 [d£\ 25°C^1 

*\ 12^1^ ^Al^cf. ti>-§-#^ ol-g-sH DH5a ^^(TakaraAl-)l- 

M#$(transformationMl7H 20 ^g/m£^ ^J£S #^o|^ LB-^ 

Bfl^ofl £^^>^cf. <^7l^ 7}?}- f^mt ^o] s.o> ^o>h^i ^ h c >^ 
(Qiaprep Spin Miniprep, Qiagen^})^: -f-Sfl #^n]c DNA# fe} 
^ n l^ DNA# afl^Sidi Bsg IIS ^W^cf . 
<i02> ^-7]^ afl^JL^ *fl 2 7H|S DNA 7|- 4.1 kb DNA ^#^- 

S^V^l^ -f^Hfl fl*H>H 3711^1 ^rf#Efl^.B|^7} ?Hl7]g\3L, Z${7)& 

^^HH tt#bi1^.e1^7> £<ys} e}oi tis^s. ^i^e>^tq-. 3.-^^.0. 

W^AJsL ^^Al7l7l ^*1H T4 DNA ^JL^ (New England BioLabs*»» 
^el^^cf. ^I<H1 £]*fl 7Hm7l- DNA ^ 0.5 //g, 50 mM NaCl , 100 mM 

Tris-HCl (pH 7.9), 10 mM MgCl 2 , 1 mM DTT, 100 M A dNTP, 1 T4 DNA ffiif 

S.^}^ %■ 30 id 9] ^tH"* 12°C°fl^ 20^- £-§-Al53 ^i^ltl 

^ 75*Cofl-H 10^ ^<?> ^]f£^ T4 DNA ftef Ir^sM^t}. 
<103> (^711 4) -s-aj DNA31 ggj- ^7>^^f Re lf-li ga t.innUl^ ^c^ol*! &o]]±b\& ^ 
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<104> ^-71^ 4^o. S ^hcMlfe DNA°1] ^H^-i" iL-fj- <5}ii , cf^. & 

^^cHItt 37fl2] ^t#efl o_e^ c 7} s.^ DNA1- DNA ^itif °l-g-3H ^7>^ 

^- (self-ligation)Al^cf. o^S^ «>-g-£r -^3 DNA 0.5 //g, 50 mM Tris-HCl (pH 

7.6), 10 mM MgCl 2> 1 mM ATP, 1 mM DTT, 5% (w/v) -frsHM ^^#-8000, 1 

^JLiS iMb # 30 fd^ ^^r^r 25°C°1H 12*1 ?J 
<105> #7^ ^^^-i-^- oj-g-^o} cfl^ JM105 (Amersham Pharmacia Biotech*}) 

» «#«:*];*H oHTq^eiol 100 yg/ m l2] ^o] 5^ LB-^ «fl*Hl S^tl ^ 

<106> ^.7] ^-oly.s]^ S «. E ^ 57 flo} ^^uj^ ^-^s *it*H ^o>^^i ^ n^xr^ 

(Qiaprep Spin Miniprep, Qiagen*})^§- -f-^fl l-ef^c]^ DNA-fr 

£ ^-#*r «.^5>^cf. 
<107> t \7] K l£r ^m^Ml -fr#x}$>\ ia^ #<2^l °l-g-*M 

*1* e}oli±£la]sL^-Ei #<?!^^ -fr^l*}*^ ^7)^^ -g-*j 

a Alt}- ^olcf. 

<108> 
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<108>1020020038563 



^ 2002/12/18 



[3L 1] 







rcm-sl 


Val42(GTT) - Glu42(GAG) 


rcm-s2 


Ala 19 (GCT) Gly^CCCA) 


rcm-s3 


Thri3i(ACA), Vali32(GTA) -* Asn 131 (AAT) , Leu 132 (CTA) 


rcm-s4 


Trp397(TGG) - Gly397(GGG) 


rcm-s5 


Ile327(ATT) -> Asp327(GAC) 



<110> ^a]<^1 1^ 3)0^ ^1 2 ^HlS DNA1- ^1^:^1-71 °l-g-£^ ^mi-^ 

bsg-if (5'- 

CGGGATCCTTGCACTGCACTATGTATCCGCTCATGAGACAATAACC-3 ' ; ^ 7)1- <>l-g-*H=r ^ 

^Itt #7] 'gAHl 132)- yV^-g- ol-g-^r].^ DNA (7j2iL^Ml -f^})^ 

<m> avo h t ^ol^ e ^^.«. E ^ 47fl o^ t^ f ^-^5. ^r^fl ^ 

^ ^ (Qiagen^f)-i- #e}^ol= DNA# ^#^H -if 

<112> t}7) S. 2±r -rV^7V^ 2§ #£<£o) uj-^-g- ol-g-^c*) 

« v h ef^l ±ie^iiL^-Ei -^^S l-^^oi o-^^o} <g 7 H<g.g- ^ 
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efl^El^o^ AVoio] ^o^uf ^^If 1/)$ ^oIji, ofnl^A]- ^7) Si] ^s. ^^-Ell^E)^. 

<H3> [a 2] 







r sm- i 1 


Tyr 365( TA v T) ^ Tyr365(TAT), His»«(£AT) 


rsm-i2 


Gln 159 (CAA v ) Glnl59( C AA v ), Serl60(AGC) 


rsm-i3 


Asn23i(AAT v ) - Asn 2 3i(AAT v ) , Il e 232(ATA) 


rsm-i4 


Tyr 273 (T v AC) Ser273(TCC), Ty r 274(TAC) 



A <M 13 #31 l^r «j-^^r °l-§-3H ^s^Vo).^! -fr^o] ^ 

*fl -fr3l*r# (pBC17-ATn)# 

#31 2HH^r DNA3 -?-$Hl ^HlM DNA# *\}B~f>}7] ^*H, 5'- 

^o] o]^^ 3^ 5sg _ df (5 ,_ 

GCTACGCACTGCACTATGTATCCGCTCATGAGACAATAACC-3 1 ; ^l^: 8)2)- ^« 0 H£ a]^^ 
bsg-dr ( 5 ' -GGCATTCTGCACTCTTCACCTAGATCCTTTTTGATCAG-3 ' ; 9)-g: ^§15}-$^. 

pBC KS+ #5^1^ DNA1- ^^SLS. is}Jl, bsg-df^- bsg-dr o^sH 
13 #31 34 ^*}7ll ^iflaV-g-^ ^A)^>^cf. ^ifltiV-g-ofl <q*fl 

^M-fl^* 0.8% o}7}S_^ ?£o\} ^l^-f-tr -f, DNA ^ = ^^W-Bi 0.3} 
7)h (GENECLEAN Kit, Bio 101A»S. ^l^^r. 
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<ii?> Tg^ig DNA1- #7fl loflA^ ^o. e ^fl^^^o] ^Tisj p BC17-ATn 

oil T4 DNA ^^Jl^# ol-g-^o^ ^oi^^^ cg^-g-^ x ^ pB C17-ATn DNA, 

1 #g ^H]S DNA, 50 mM Tris-HCl (pH 7.6), 10 mM MgCl 2 , 1 mM ATP, 1 mM DTT, 5% 
(w/v) #eH!i3! #e|€-8000 (polyethylene glycol-8000) , 3 <£^.JL± (Gibco 

BRI»)» X^-SHr %■ 30 fd£) 25°C^l^i 12*1 Zt «>-g-^^^-. ^ *}-§- 

°l-§-*H cfl^ DH5a 5^ (Takara^l-)l- (transformat ionH ^ ^ S 

^lH^l 20 [ig/mis) ig-SLS- LB-?V^1 wfl^Hl SL^^^h c^H ^ 

Ml- #M 2-<>f ^V^< ^ ^lMS^ 1 ^ (Qiaprep Spin Miniprep, QiagenA»# 
*H #^nl = DNA* ^#*>^4. #5}^n]^ DNAS *fl Jr ^ ^ io s ^c^} 

<H8> a o v 7 |^ ^tbJL^oll ^*fl ?MH DNA7} ^71*1 ^ 4.1 kb DNA ^^#^1 ^t^^ 

3'-^ol ##^1 ^eH^ ^tojx]c| oje^ ^7^0} s.^ -fi-^)- (71^ 

-fr^r)^ ¥^ 3l*H*l 37fl^ ^Zl]SmEL7} z\)7]& #<3£oj Sfoljd&l^^. 
^12:^>^^. ##21 3'-^^ ^Tl^H sg^^o.^. ^^]7l7l T4 DNA 

JL^i (New England BioLabs7«l-)# ^el^^cf. °fl ^*fl 7MlS7r DNA ^ 

0.5 (ig, 50 mM NaCl, 100 mM Tris-HCl (pH 7.9), 10 mM MgCl 2 , 1 mM DTT, 100 M A 
dNTP, 1 T4 DNA #^-Jl^# S^Rr %- 30 fd^\ 12V ^ 20^ 

-g-A)^ f2S ^i^AlTj ^ 75°C<^1^ 10^- ^-91 ?§x)^<LS.*) T4 DNA f^Jl^i 

<119> c^j 3HHtt ^7l^ 4^-^-5- ^^H 37fl^) ^ff#Efl^.^^7}- *fl7m ^-^ 

DNA# DNA <3^Jl^1- °l-g-*H ^a^] i°} ^7)1 4^ « 0 ^o s xf7>^^- 
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<120> 



(self-ligation)*l7ljl ^f2|iS. ?] ^^Ml -n-3i*r^ -r-^ ^<£^°] s^o]«.^ 

^-71 e^-oi ti.e^^j^^ 57fl ^ f ^ f -^-^s ^o>nBfl ^ niuj^^i 

a o v t! (Qiaprep Spin Miniprep, QiagervM-)* -f-afl l-e}-^n|.E. DNA1- =-o^^o] 



<121> 



AV- 



-^1 l-^^^l efo] tLE^^^ E ^ ^-^S A}^ =-0§l£oj o-^^o] <g 7 j A i<!-j- ™M 

^]7> <^^\f S^ltt 3H^1 sfl^- o|-d1^a> o| AV^s. 1A |^ ^ojcj-. 

<122> [^3] 







rcm-dl 


Trp397(TGG) ATrp397 


rcra-d2 


Arg338(AGA) AArg338 


rcm-d3 


Gln72(CAG), Glu 7 3(GAA) - Gln72(CAA) 


rcm-d4 


Glyl25(GGG), Tyr 126 (TAT) Glyl25(GGT) 



^-71 AJA]^ 1o1 ]a^ JjL*^ ^ # <g^ol Et-o]ti.E^l- oj-g-^ x^^Ajol 

7lS^>^# ^S^^^^Cf. uj^ ^^^J^. fS q f cfA] ofl 

100 //g/m^ #0^01^ LB-*! a} tifl^ofl ^7} ^ * 37°C°\}*] 20^1?_> 

^ 50 mM^ Na~° r^Hl E fl °] S ^-g-^^l 0.1%^ ?] ^Aj- ^ 1% o| ^0} _g_ 
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OJ }-§- LB-tV^tifl^l $H ^7>5>^cf. ^-71 LB-*V^ tiflxH- 37X^1^ 24Al^> 

u fl W ^ 0.2% ^ZL (Congo red) «4M°M: 7}^*Yo] ^5\o] ^^-g- 

^ 37fl£l ojs. #€ .o. s «. Bl ^o>^i ^ n]u|H^ u <^ (Qiagen 

A »^r -f-*fl #5}^n]i= DNA# ^^}JL A DNA°1] *\ 7}^°}^} -fr^r ^ 

<125> is} 7 ] K 4 ^ ^^<$ #o^^ol yj-i^-g- o)-g-^<^ ^o]t1 ifl<l^o] $=#^ 

SL^B. x\<£ # °J# ^1 ^rr#efl o.El = ^- ^l^ol ^o^uf <a*l» sa1*1 5Jo]^. 

<126> [£. 4] 







rcm-tl(N368E) 


A sn 368(A A T) Glu 368 (GAG) 


rcm-t2(N297S) 


Asn297(AAC) -» Ser297(AGT) 


rcm-t3(Q159R) 


Gln^CCAA) Arg^CGT) 



» J f L ^-^-°]^ #<3^j -R-^- 7]M(QuickChange Site-Directed Mutagenesis 

Kits, Stratagene^}-)-!- £^ -f-^^-o] #o^^o] 7 1^* o]-g.^.a} 7]£ 

^ol ^Alof^o] ^1]^^- cfl^ LB «fl*HH 37 0 C^l^i 24^1 ?i -§-<?> afloj:*}. * 
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<i28> ^>7l 5. 5^ ^ ^lS-g^M- 55X ;6\]x) 30^. -§-o> ^^e)^. ^ ^e) 

<129> [S 5] 





n-y (*) 


i °Hig 


43.2 


Rcm-tl(N368E) 


78.2 


Rcm-t2(N297S) 


54.3 


Rcm-t3(Q159R) 


74.6 


Rem- 1 4 ( N378E+N297S+Q159R ) 


94.2 



^ l^o]^ l^^o] ^X4§] ^Sl^Cf. 
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1) DNA^l ^^Hl M^^i^(transposon)^- ^^^1^1 <# 

efli^jE. Ai^ozf ^ 4^ ^ (duplicated) ^ DNA 

^\ — ^<i* a\7\^ ^n, 

3) 2) #7lHH ^ff#efl o.El^ A-^oj ^]7]& ^6)1 ^m^J^Rr ^ 

3 DNA^ <£^i& 3 bp^ Tr#efl^.^= Ai<g-g- ^sKr ^Tfl, 

4) 3) #3HH DNA^ ^ H:2"8r ^>7>^^(sel f-1 igat ion) ^ 

5) 4) #7jHH e^-o] u.s^el 3^*1 ^4i°H^ #^^1^1 ^ ^ 

2] 
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2) &H]7} ^#5) ^1 l DNA-fr 5L 0 J*m ^31; ^ ^Sihofl o|*v 7 >^e 
DNA^ ^ ^ H^i^ 4^ # *1<I°] ^flis}^ 4* =-# 

3 ^f#efliLEl- j=^i^ ^-og ^ - ^-^€(duplicated) -^3 DNA ^ 

3] 

*fl l *oH] 5U<>H, 

3) #7fl7} ^.ifl6l| 2] &X\ 7 j J7^>§>^ ^S. ^feflCE]n t *]) 2 J=L 

DNA# -E^^l-^r #711; ^ ^lfbJL^i^l ^tb *fl 2 ?MlM DNA^l ^ ## 

^ « ^#3H ^ «.^o)]^. 7 1J7^>^ ^r#efl^E] = 7}- # 

^513E.# cj-g. a ^^EHl^r -fi-eflia] Tr#efl^-^c -aaj DNA^l £ 

4] 

*1 ?1 U-^: 

1) ^-^ DNA^l ^*HH ij^Hl E^i5£^(transposon)^- i^^m th^^so} 
^ ^^^H ^mjL^^# ^#*H I^lil^t *i|7l#°.3.*) ^*H1 
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2) DNAS] ^ ^ ^ Jf$H ^fl^Rr S^fl^i^ -B-eflS] ^Ff# 
Bfl^E^jB a^sJ. §^ii$ 4^ f 1 (duplicated) DNA 

3) 2) #7iHH Tf#sfl-2-^^- H^^l Xl7l€ -¥-$H tf^Al^^Wir Tf#eflo.E] 
H.S -a-^^Jl, -=-3 DNA^l ^ ^<EH1 I^a £ s o.^^ ^r#e11^BliE. 

4) 3) #3HH *fl^ -^3 DNA^l ^ ^7><g^(self-ligation)Al^ $]*| 

5] 

2) ^-74l7> *fl l 7H1S DNA» H^Sfe cf^l; ^ ^I^tJl^io)] 

sj*H ^-3 DNA^ ^vcj- ^ ^ ^ ^fl^Rr -B-efl 

^ ^r#efl^E^£L A^oi)- Aj-oj 4^ - ^-^^(duplicated) *H DNA^ 

6] 

4 ^ & 
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3) #7\)7} Jf$W ^-^A]7)j7^>^ ^rr-MiLE^-I- *fl 2 

DNA* S^Rr ^1; ^ ^ll^rJL^l ^^£^^^12 ^HlM DNA^l ^ ^ 

7] 

1) ^3 DNA^ ^*HH i?}*H j= ^^^^(transposon)-!: ^, Miffl^3L^4 <£ 
A i t!-^l o]^ 7 >^ DNA## <*^r ^711, 

2) DNA^l <£a ^ ^ ^ ^ofl ^fl^ Efiia o. ^o] - # 
= M^s^ ^ # ^ ^-^^(duplicated) ^-3 DNA ^f#efl^. 

E^JEl «.o^ S.^ DNA c^ ^.s. ^ E^fl^^^ o.2flc] -s^o^ 

- ^14 DNA 4 3 bp4 ^f#efl o.E)^ A-|<g-§- ^is}^ #711, 

3) 2) £-7]HH ^.^ DNA 2] ^ n a v^ ^>7>^^(self-ligation)Al^ <% 

4) 3) £|-o] tLa]^^- aji^ Q * ^^^7^^- 
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[^t 1 * 8] 

Xl 7 St<>H f 2 ) #31 7> ^#£ Jfflofl i ^HlM DNA1- i^SJ-fe #3]; ^ Xltl: 

JLdbofl ^tt ?H1S DNA^l ^# ^ ## ^#<>1 ^#5H1 ^ ~ ig. 

^ ^ ^-Xl=l (duplicated) ^-aj DNA^l ^#30.2.3:=, & s.^ DNA^ cf^ ^ °v 

^Xl^Hr £«i£# -R-2fl2l s.^ DNA^] 3 bp^l 

ell^jEl Ai<g^. pHI ^ s->^ #3l«- i^>^ wj-^. 
9] 

XI 1 % v ^fl*l Xl 8 ^ ^ tV %H1 5a<X^, 

#31 1)2} Tn4430, Tn7, mini-Mu ^ °1^*IM °-t£^ e ^^o) ^-o_^ 

10] 

XI 1 ^" ^1*1 XI 6 ^ o)± tb %M1 

#31 4)^ -=-3 DNA ^ fl*H -^-<a€ S^Sl «7lA^o] (specific) <3 

11] 

XI 1 *J- vfl^l XI 6 ^- # ^ %M1 &o^ f 

#31 4)^1 -S-aJ DNA ^ Aj-og^ <g 7 H<I°l (random) <$7] 
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13^* 12] 

*H 1 ^ vfl*l *\) 8 %!- # <Hii & %H1 &<>H, 

#7] -E-^ DNA^r JLdi, ^1 , Jl = S-, ^3r*l* r ^ ^^^^S. ol 

13] 

^ 12 %H1 &<^, 

^71 jLdi^ 7>^sfljLi (hydrolase), -g-^JL^ (lyase), ^JLi (transferase), 
^Vsl-^jL^i (oxidoreductase), ^^JLdii (ligase) ^ ^^j-j^ ( isomer ase)S. ^ 

14] 

[^^J- 15] 

1) 1 ifl*l ^18%!-^ <^ *V w 0 >^^l <2]*fl 3<H3E. j= ^s. 

#^Tf#efl o.E] co^jAi ^-^1^ ^o] DNA *1<1* f>}^2) ^ -&^tt# 
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2) #7fl lHH &o] ^-^j^ e^*.^ i&o] t^lEjEf ^ 

16] 
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1] 



^ ONA 

-- N 1 N 2 N 3 N 4 N 5 N 6 N 7 N 6 N 9 N 1( 
-- N 1 N 2 N 3 N 4 N 5 N 6 N 7 N 8 N 9 N 1) 

1 B3I 



Tn7 



TGTTTAAACACAAT- -Kan r - - ATTGTG TTT AAACA 
ACAAATTTGTGTTA — Kan r - - TAACACAAATTTGT 



i 



(a) =^ DNALHOil egH^^^oj ^oj 



N 1 N 2 N 3 N 4 N 5 N 6 



TGTTTAAACACAAT- - Kan r - - ATTGTGTTTAAACA 
ACAAATTTGTGTTA — Kan r - - TAACACAAATTTGT 



N 2 N 3 N 4 N 5 N 6 N 7 N 8 N 9 N 10 - 

WM¥b¥io- 



(b) ^^5^2] M?\ 



i 



Pme\ 



N 1 N 2 N 3 N 4 N 5 N 6 TGTTT 
Nj^NjNj^NgNgACAAA 



AAACAN 2 N 3 N 4 N 5 N 6 N 7 N 8 N 9 N 10 - 
TTTGTN 2 N 3 N 4 N 5 N 6 N 7 N B N 9 N 10 - 



2 EMI 



(a) ^B^^lOil HI 1 3\H\^S\ ^oj 

-- N 1 N 2 N 3 N 4 N S N 6 TGTTT^GATCC— 

-- N 1 N 2 N 3 N 4 N 5 N 6 ACAAACCTAGO 

4 

(b) HI 1 ^Ail^HJ Hl^ 

-- N 1 N 2 N 3 N 4 N 5 N 6 TGTTTG 

- - N 1 N 2 N 3 N 4 N 5 N 6 ACAAACCTAG 



-GTGCAG AArGCCAAACAN 2 N 3 N 4 N 5 N 6 N 7 N 8 N 9 N 10 --- 
-CACGTC rTACGgTTTG TN 2 N 3 N 4 N 5 N 6 N 7 N s N 9 N 10 

^ Bsg I, T4 DNA Polymerase (3*-M#g& J®D\) 



' BarrM I 



N 7 N 8 N 9 N 10 --- 
N 7 N 8 N 9 N 10 --- 



3 B3I 



i 



(a) ^B¥?I01I HI 2 ^AJI^oj ajoj 




t 

-- N 1 N 2 N 3 N 4 N 5 N 6 TGTTTGGArCCrT CTGCAC- 
N iN 2 N^N 4 N 5 N 6 ACAAACCTAG<3AA GACGTG- 


GTGCAG GATCCGTAATTGACGTATGU 7 N & U 9 U 10 - 

---CACGTC CTAGGCATTAACTGCATACN 1 U Q ti 9 li 1Q - - 


(b) HI 2 =HHIH2J Hl^ 


^Bsg I, T4 DNA Polymerase O'-SSSTB Hl^) 


N lN2 N 3 
N,N 2 N 3 


ATGN 7 N 8 N 9 N 10 --- 
TACN 7 N 8 N 9 N 10 



N 1 N 3 N 3 TACN 7 N a N 9 N 10 --- "Wc °^1A1 ATGS-I XI & J 
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2] 



^ DNA 

- N l N 2 N 3 N 4 N 5 N 6 N 7 N 8 N 9 N 10 

" " N i N 2 N 3N 4 N 5 N 6 N 7 N 8 N 9 N 10 - - - 

1 



Tn7 



TGTTTAAACACAAT- - Kan r - - ATTGTGTTTAAACA 
ACAAATTTGTGTTA- - Kan r - - TAACACAAATTTGT 



(a) =2j DNAUiOll M^j^fi^SI 



N 1 N 2 N 3 N 4 N 5 N 6 
-- N 1 N 2 N 3 N 4 N S N 6 



TGTTTAAACACAAT- -Kan r - - ATTGTGTTTAAACA] N^N^NgNjNgN^- 
ACAAATTTGTGTTA- - Kan r - - TAACACAAATTTGt| N 2 N 3 N 4 N 5 N 6 N 7 N 8 N 9 N 10 - 



(b) ^gH^S^SI JO 



Pme I 



N^NjN^NgTGTTT 

n 1 n 2 n 3 n 4 n 5 n 6 acaaa 



AAACAN 2 N 3 N 4 N 5 N 6 N 7 N a N g N 1 0 - 
TTTGTN 2 N 3 N 4 N S N 6 N 7 N 8 N 9 N 10 - 



2 B3I 



x 



(a) i*E+¥?IOII M 1 B\M\^2\ 




-- N 1 N 2 N 3 N 4 N 5 N 6 TGTTT(^ArCC- 


" 'GTGCAG AArGCCAAACAN 2 N 3 N 4 N 5 NgN 7 N 8 N 9 N 10 - - - 
- - CACGTC TrACGGTTTGTN 2 N 3 N 4 N 5 N 6 N 7 N 8 N 9 N 10 


(b) *il 1 3\H\^Sl %\?\ 


* 

1 £sy 1, T4 DNA Polymerase (3'-##£JB XO) 
▼ BarrM 1 


-- N 1 N 2 N 3 N 4 N 5 N 6 TGTTTG 

-- N 1 N 2 N 3 N 4 N 5 N 6 ACAAACCTAG 


N 7 N 8 N 9 N 10 --- 
N 7 N 8 N 9 N 10 --- 


3 i 


(a) 1&¥?I0{| XII 2 ^>d|eoj ^oj 




N 1 N 2 N 3 N 4 N s N 6 TGTTTGGATCCTrGCA CTGCAC- -GTGCAG GATCCGTAATTGACGTNNNK 7 U B N 9 N 10 - - 
-- N^N^N^ACAAACCTAGGAACGr GACGTG- -CACGTC CTAGGCATTAACTGCANNNK^^^^- - 


. (b) 731 2 3\H\^2\ 


^Sss 1, T4 DNA Polymerase (3'-§#^B n^\) 


-- N^N^N^ 
-- N 1 N 2 N 3 N 4 N 5 N 6 


WZWN 7 N 8 N 9 N 10 



4 : SB^?I2| 



1 

N.N N,N.N 5 NJ»l«NN 7 N fi N 0 N,„ ,„ 

— n^nXn^mnnXn^— 1°**** NNN S^l/Hasi agj) 

4 

5 B3I : HOI SBIBEJS2I SI ^3£iy 
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[£ 3] 



^3 DNA 



Tn7 

TGTTTAAAC ACAAT - - Kan r - - ATTGTGTTTAAACA 
ACAAATTTGTGTTA- - Kan r - - TAACACAAATTTGT 



(a) ^ DNAUIOii e^h^S^oj ^oj 

N 1 N 2 N 3 N 4 N S N € 



TGTTTAAACACAAT- - Kan r - - ATTGTGTTTAAACA 
ACAAATTTGTGTTA- - Kan r - - TAACACAAATTTGT 



N 2 N 3 N 4 N 5 N 6 N 7 N e N 9 N 10 --- 



(b) M^££2j 

N X N 2 N 3 N 4 N 5 N 6 ACAAA 



Pme I 



AAACAN 2 N 3 N 4 N S N 6 N 7 N 8 N 9 N X0 - 
TTTGTN 2 N 3 N 4 N 5 N 6 N 7 N 9 N 9 N 10 - 



2 B3I 



1 



(a) §B¥^I01I XII 1 9^1 eoj ^oj 




N 1 N 2 N 3 N 4 N5N 6 TGTTTGCrACGCA 


CTGCAC GTGCAO AArGCCAAACAN 2 N 3 N 4 N 5 N 6 N 7 N 8 N 9 N 10 - - 


-- N 2 N^N 4 N 5 N 6 ACAAACQA TOCGT 


GACGTG CACGTC TTACGOTTTGTN 2 N 3 N 4 N S N 6 N ? N B N 9 N 10 - - 

, . ,.. 


(b) 31 1 3\m^9\ M7\ 


1 Bsg I, T4 DNA Polymerase (3'-§S»B WW) 
+ BanM I 


-- N,N 2 N 3 




~ N X N 2 N 3 


N 7 N e N 9 N 10 --- 



3 B3j| : MB¥^°i XK^Sg 



--- N X N 2 N 3 N 7 N Q N 9 N x 0 



(E*2I DNA14I2J N 4 N 5 N 6 



1 



4 B3II : SOI SSIBEIE2I m& 5H ^aaiy 
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4] 



Alwl 



Bbsl 



Bbvl 



GGATC (N) 4 ^ 
CCTAG (N) s " 

GAAGAC(N)/ 
CTTCTG(N)/ 

GCAGC(N) 8 A 
CGTCG(N) ~ 



BsmAI 



BsmBl 



GTCTC(N) ^ 
CAGAG (N) s * 

CGTCTC(N) / 
GCAGAG(N)/ 



BsmFl GGGAC(N). 

CCCTG(N) \ 



HphI 



MboII 



Mlyl 



GGTGA(N) 8 " 
CCACT(N) 7 ~ 

GAAGA(N) 8 ^ 
CTTCT(N) ^ 

GAGTC(N) 5 " 
CTCAG(N) " 



BciVI 



GTATCC (N) , 
CATAGG(N), 



BspMl 



ACCTGC(N)/ 
TGGACG(N) * 



Plel 



GAGTC(N)/ 
CTCAG(N)/ 



Bmrl 



Bpml 



Bsal 



ACTGGG(N) s " 
TGACCC(N)/ 

CTGGAG (N) 16 
GACCTC (N) 14 

GGTCTC (N) i 
CCAGAG(N) / 



BsrDI 



BseRI GAGGAG (N) 10 
CTCCTC(N)/ 



GCAATG(N) 2 > 
CGTTAC" (N) . 



BtsI GCAGTG(N) 2 A 
CGTCAC" (N) 2 

Earl CTCTTC(N) ^ 
GAGAAG (N) 4 ^ 

Ecil GGCGGA(N) 11 ^ 
CCGCCT(N) g " 



Sapl 



SfaNl 



Fokl 



GCTCTTC (N) t * 
CGAGAAG (N) / 

GCATC(N) 5 ^ 
CGTAG(N) ^ 

GGATG (N) 9 " 
CCTAC(N) . * 



Hgal GACGC (N) , 
CTGCG (N) * 



Bsgl 



GTGCAG (N) 3 
CACGTC(N). 



<110> AMICOGEN, INC. <120> TRANSP0S0N-MED I ATED RANDOM C0D0N-BASED MUTAGENESIS 
<160> 9 <170> Kopatentln 1.71 <210> 1 <211> 27 <212> DNA <213> 
Artificial Sequence <220> <223> CSN-N1 PRIMER <400> 1 aaaactgcag cattttatgt 
agtaagc 27 <210> 2 <211> 23 <212> 

DNA <213> Artificial Sequence <220> <223> CSN-C1 PRIMER <400> 2 ccggaattcg 
tatgctaatt ccc 23 <210> 3 <211> 

33 <212> DNA <213> Artificial Sequence <220> <223> BAM-FP PRIMER <400> 
3 ggatcctatg tatccgctca tgagacaata acc 33 <210> 
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4 <211> 38 <212> DNA <213> Artificial Sequence <220> <223> DEL-RP 
PRIMER <400> 4 ggcattctgc actcttcacc tagatccttt ttgatcag 

38 <210> 5 <211> 43 <212> DNA <213> Art i ficial Sequence <220> <223> 

BSG-SF PRIMER <400> 5 cgggatcctt ctgcactatg tatccgctca tgagacaata acc 

43 <210> 6 <211> 49 <212> DNA <213> Art i ficial Sequence <220> <223> 

BSG-SR PRIMER <400> 6 nnnacgtcaa ttacggatcc tgcactcttc acctagatcc tttttgatc 

49 <210> 7 <211> 46 <212> DNA <213> Artificial Sequence <220> <223> 

BSG-IF PRIMER <400> 7 cgggatcctt gcactgcact atgtatccgc tcatgagaca ataacc 

46 <210> 8 <211> 41 <212> DNA <213> Art i ficial Sequence <220> <223> 

BSG-DF PRIMER <400> 8 gctacgcact gcactatgta tccgctcatg agacaataac c 

41 <210> 9 <211> 38 <212> DNA <213> Art i ficial Sequence <220> <223> 

BSG-DR PRIMER <400> 9 ggcattctgc actcttcacc tagatccttt ttgatcag 

38 
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